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(power saving mode of operation) ^^S.^ (sleep mode operation) (oj 

-^Sfl^ ^l^l^l (traffic indication message. TRF-IND 

^>jz. ^1^^^^ ^^^fl^^ ^^^^l^l^l. efl^ 1^3:^^^^ j^^fl^^ ^ 
3 

[AHolol] 

SH, ^tl^plj, IEEE 802. 16e, HIPERLAN 
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oltl^^ S^^^l ^-g- ^o^^ ^ ^1-^1 {EFFICIENT 

METHOD AND APPARATUS FOR POWER SAVING MODE OF OPERATION IN WIRELESS INTERNET 
SYSTEM} 

:£ 5^ -^-T^S-H H^fl^ ^^1 (TRF-IND)# ^j-^ ^ olj^ M-^i^ 
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^1*>^1 ^1^^^ 3l^Sl-^l-7l w>i^ ^ 3 ^ 

<v> HIPERLAN/2 Aj^E^o^ ^ °. ^ ^i^S.:^^ ^^l-^l"^ ^^^^^ ^"^^ JL^^ 

n^]^ ^^^^^ ^^t>T=+. ^A^A^ ^^^^1^ 2°] ^1^^^ ^ofl efl^H]^ 
^^11^ ^^>^> ^-§-^1^. U& ^^^^11- ^1-^1^ ^"^^ ^^^1^> (listening 

interval) oil sfl^^^ ^tflol^^ ^i:^ >j ^13^71^ 7\^]^ ^"^^ ^ ^ ^1 ^>o11 efl ^ 

^#S]-*>o^ ^"^^ ^ 30.S.B.^, A ^^^^ ^^^1^># A^^S^^ 
^^1 «l^>f^ ^Sl^l 3lim ^ 3X^ 32-^1^ 3]^°] 

^H-i^ HHfl^ol ^1-^1^> (long range dependence) 

(self-similarity) ^>^1 ^ ^-^^ :iJZS]jl SJ-^^ , ^1 ^ ^^Sfl^^ 

H^fl^ol ^^^3^>^ ^-T-cHl^ afl-x- ^ ai^M-. ^ti^ H^fl^Sf 

(self-similarity) ^.^ o] 7j-§> ^-^-ofl^ o] ^ ^ oi,^ 
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<8> IEEE 802. 16e A]^^^ ^^S-B. -g--§-o11 ^o^A] ^^^7]^ ^l^t]"^^^^ # 

-yoiiTii^ H^fl^o] i^>A^*>^i 2>sj^# ^ ^i^fl 

^^13^71 (initial-sleep window)^ ^^S.:^^ #f>|7l-Ji, ZZ. ^1^^^> H^fl^ol ^ 

^5^>^1 S^-^^ ^^^711- ^ yfl^ l^w ^ #cH7>^ 

13^71 (final-sleep window) ol] ^:>7\7] T^l^^Vt^. i^H^^ Sl^^^^^l?]- 

^>U}. o] n1l7lu|#-^ ^^^13^71^ ^^^^ ^-T-, Jl^ 

^ ^i^^7i^ ^i^sH^ ^^^> s-^m ^i^m sii^. 

<9> a^-iM- 01 ^j-^oflA^^ ^^s.^^ ^^n^ ^^^^m^ ^^^^i^i- ^ 

41-^011 Si^ T^+^^ofl cfl^l-o^ 5flo> m Si^o^ . H^ll^ofl H 

7>%-el-:£^ el-Ji. ofl^ 1^+^^^^ H^fl^ ^Afl^l ^^l^Pl ^13^^ 1111^1 
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<ii> oj&l*]- 7l^^ ^^^1^^^ ^^^>T3 1^^^ ^^1^. 

<i2> 1) ^T3s.:^oii ^oi^j-^ a#s]^^>o1 , zlW^] ^^\^ ^"^^ ^^1- Ji 

<i3> 2) ^> ^"^^ ^^^l^>ol ?>:£^ «oi-?># 

<14> 3) ^T3S.:^ofl i^m-oll i:fl^> H^fl^^ ^^fl i^^> ^^l^l" 

^ ^^^^^ ^-g-^ ^ «J-^># ^il^*>i^. 

<ie> oj-efloflA^^ ^^*> ^l-o^ ^ ^^^^ ^ A] oil oil T^^l-ol ^ ^^^ol 

^^*>i^. ^ o]^^ 7\n >y-oit> ^tfl^ ^ oi o^ni o^7ioiix^ 

^^>^ ^Alofloii t>^5l;^l g>^ul-. ^ ^^^Ml -^^^Pl ^^Hx^ ^ 

^n^^ ^3^^>si^. ^nm -^^m -^^^n tfldux^^ ^ 

<17> Oj^il i^>^ol ^Ajofloll t^^}C^ ^l-O^ ^^^fl^>^l €^^>1^. 
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<18> 1^ ^^S-B. ^^1-^ oHolu^. 7>^^^ M^J^ -21 □! ^l-D^ , BS^ 

^> ol^> ^ CllolEl7> ^^7} ZL 3l^o] ^ ^ 

3X%) , ^l^l^^l^l ^^^>^ ^# ^^5fl T^-Ei-^ ^nisi 

(Sleep Request, SLP-REQ) TiHAj^l-l- ^^t>l^. ^l^l^l^ STj-el-Dl ^ 3^7] ^i^^ 
7] (initial-sleep window)-^]- # n^^^^l (final-sleep window) ^ ^ ^ 

<19> -^-T^S-H (SLP-REQ) DllAl^l^ 71^1^^ ^Sl*>^ ^# 

(sleep group) %-o\\A^ ^^o] 7>^> ^^ t^t^>^ 

^>^>ji. a crflT^ 1^^^^ yfl^*]-!^. ^1:^^^ ^-§-^1 ^^^> ^ 

(sleep response, SLP-RSP) TJUXl^jo] sq-S^-D] A>-g-^l-o1 ^fl^ ^#t>l=+. 

<20> 1) ^7l ^T^^^l (initial-sleep window) sfl^ i^+^^ol t^t^S-HoII ^ ^ 

uflo] ^3l^ n^^l ^^^^H ^l^l^o] 3l7] ^^^7] (minimum 

initial-sleep window) ^^I3fli^# ^-g-?]-t+. 
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<21> 2) ^T^^^l (final-sleep window) ©fl^ ^^SS-H^ ^^^^1 

^ofl -y^Eflofl #o|^> ^ ol^ Slxflo] ^7] ^i^^^l (minimum 
initial-sleep window)^] ^^Taflo] ^^i}:^ 

<22> 3) 71^1^0] ^s]^>^ -^^S.^ ZLW^ H^ll^ ^1-^ 3l 

^i^n^^l (minimum initial-sleep window) ^# ^# ^ S^-^^l , ^1^1^-^ A^^] 

HBfl^ (traffic indication, TRF-JND) 1- n^^^l"^ B. 

ill ^ (start frame) ^# ^^?>t+. , ^l^l^^l ^-§-^1-^ ZL^o] 47fl 

(GO, Gl, G2, G3)olj7, efl^ 2o11 Bfl ^ , ^ ^^o] ^t^SHoII 

<23> o^l^^H, ^l^l^ol ZL^o] N7flSl-Jl ^1-13, s-^ 

k(Frame_Number MOD N = k) 7> H^^H^o] ZL H^H^ol ^ 

°\ ^^jz 3X^B.^, zLm-<^] ^^\~ ^"^^ ji^^l ^^s]:^^, -^T^SH 

^^tl- 1^^^^ ^71- ^^ -T-^^-^^ Ufl^^l" ^ 

<25> 2^ ^>7l ^i^S.:^ ^^^cHl 1) , 2) , 3)# ttfl , 
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<26> o]7]A\^ MSS #1^ ^1^^7171- 40IJZ, 20olD^, 2^ 

i3fl^^ ^-T-^ oIlolT^. MSS #2^ -^i^n^^l^l- 80IJZ, ^1^^717]- 200] , 

3# «fl^^ ^-T-^ ollolct. MSS #3-^ 3l7] ^1^^7171- 40)57, # t^t^^^I 

7> 12olTi^, a# 1^ i3fl^=l ^-T-^ oHoju^. <^]o\]M ^^o] Zl-Zl-o^ T^+^i-ofl i:fl 

<27> 1) ^7l -^-T^^;'! efl^ 71^1^0] 2]^ ^7l ^1=5^71 

^^tiflo] 4(MSS#1, MSS#3)^ 8(MSS#2) ^l"^!^. 
<28> 2) n^T^^^l ^^1 n^^^^l^ ^n^i3flo^ ^-§-t]-t+. MSS#3 

^ 12c- 314: ^^^^1^ 3Bfl) , MSS#15Zf MSS#2^ 20 (3] :i ^^^^1^ 5Bfl ) 

<29> 3) 7l;^l^^ ;^l-^ol ^s^^i-^ zlW # ^fl^ Bfl^^>Ji. ^ 

T^i^ol 7]^^ ^#ol (traffic indication, TRF-IND)# 

H^ll^oll ^.]^ H^ll^ ^# ^^fVi^. 3w2ofl ^^>^ MSS#lo11 izflsfl 

^1^^ H^^ll^ 1^:5: (start frame number) = 2, 3# Sol] ^*>^ MSS#2o11 tfldfl^-]^ 
Al^> ^£11 01 Hj^ = 3^ ^*>^ MSS#3oll tflnfl^H^ Al^V HS^Il^ - 1^ 

<30> o] ^ ^1-^1-^ 1^+^^ MSS#1, MSS#2, MSS#3^ S.^ ^1"^ ol aw^ll i^t> ^ 
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H5fl^ ^^1^1 ^]^}^ ^) TL>^^ 

H ^S^^ ^^>°}# oll^^^ ^]^oW 7?Wo]Stl^ ^^{B 3-l)ofl oi 

^1 ^1^. ^^^ol ^l-^o] ^JZ S.^ ^H^l^^ioil Ui\i\o^ o]^^ o> 

^ tiloltl7l- ?>^# 3-2), 3 ^"^^ 

^ (SLP-REQ) T}1lAl7>l# 71^1^^^ 3-3)^l-Jl ^^S-B. -g-^ (SLP-RSP) t}\]^]7] 

(SLP-RSP) TfllAj^ll- (:£ 3-5)^1-13. ^^S.B TJflAl^l Vi\o\] 7]^^ 

^cHi ici-e]- ^T^s-B. ^-g-# ^# (:£ 3-6)^l-ji. -^^T^s.:^^ 

^>i^ (:£3-7) . 

^ ^^>^oi ^J^S-B ^^o] ^-T-^ o11i?># JlS'i^> ^ol^J^, oll^^o] ^-T-oll 
i^^fl^H^ ^3^^ ^oli^. ^1^1^-^ ^flf>lSi^ ol^l^^Jl Si^ 

^>Bfl (BS-SS awake mode, 4-1) ^7]] a ^^^oH^I ^^SS. 

:^ (SLP-REQ) TiiiAi^i# -^--y (:£ a-2)^\^, ^i-^i^^ ^>^ol ^-g- 
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3# Ooll^ 327flol T^i-^^o] ^ 3§ loll^ 307flol i^i-T^>ol , 2o11^ 257flo] t^+^^o] , 

a# 3o11^ 3l7flol T^i-^^o] ^nfloiT^ji 7>^^1-T3. ^1^1^-^ -^-Jj^^^ 3# 2011 nfl^ 
iz+mo^ ^1^3^^ Hfl-^*]-!:^. ae]jz ufl^ Ti+^^ofl tfl^>o^ -§-^ (SLP-RSP) 

TjflAi^ll- 4-4)^l-ji, ofl^ T^+^^ol ^i3s:boii y^l^>^ ^>Bfl (bs-ss 

sleep mode)^ #f>l^l^(:£ 4-5). 7] , ^t^S.:^ -g-^ TJUxj^lo] ^q-E^-D] ^ ^>>y 
^ ^^1^ ^^yfl^ ^^># ^-§-?]:l^. 3) 71^1^0] ^S]^>^ -^-laS-H 

H^^fl^ ^# 3^y] ^^^y] ^# ^# ^ ^1 

=1 n^T^ H^fl^ (traffic indication, TRF-IND)# n^^^>^ ^^H^ofl ^ 

<34> 5^ H^fl^ (TRF-IND)# ^^^1^1"^ JS."] ^ o] 

1^. :^5fl^ ^^s^5flo> ^£fl«ioii 

4^ M-^ M-ni^i^i- oo] Hs^ii^ oil ^ 
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^ ^ ^^^^]^\ ^M^^ 5-1, :£ 5-2) , 71^1^^ erfl^ ^"^^ 

d\] tfl*>o^ ^^^^o] oi^ ^^^^o^o]: ^ T:ilolE-l7l- ^^fl^}^^!^] o^-^# ^ ^ Ji , ofl 
^ ^^^oll tfl*>o^ rilolE-l7> ^^11*1-^1 SJ-^i^, a sfl^S]^ ^1^^715 

^tflolH^l-Ji. 3 T^l-^^ol ^T^S-Hofl SJl^Jl ^^1^1-^ ^^^^ #o1^>l^(:£ 5-7). T^l- 
c'fl^ ^^^^S] cllolE-l7> ^^fl^>T3. ^1^1^^ *fl^ ly-^^^l T^^l-o^ H5fl^# ^^1^1- 

%-)*> 5-4), a ^^>^ s^- ^^f^^^l i^tl ^ ^1^1^> ^^^1 

^13. :^2fl^ (TRF-IND) ullAl;^!!- 5-5) ^>JZ. til o] 7]- ^^fl?>i^JZ ^]^] 

<35> :£ 3, :£ 4, :£ 5.5} ^^^^^ ^A^A^ ^ ^1^1^^ n^^SS-H ^-§-# 

<36> OjAVoflA^ ^ oil CHI l^^l-O^ ^^^fl^>^l ^^^1-^^1^> ^ ^^^^ ^S^i^ 

<37> 1^^^ s^(^M, ^^s.^^ ^^^1-^ 

^. ^"^^ jl^tw ^^^^ ^o] 7\^n>w 
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[^^%^ 1] 

^iti^ Ai^t^oflA^, ^-§-^^^1 
^ ^^1-^^ ^-g-^>^ 

2] 

^ ^^t> ufl^?]-^^^ ^> aw^^l ^^>^ ^^^^ n^^> JZ^Til ^>L>^ 

yji^ ^ ^^>. 

3] 

^ii2%>oii «io|/H, zi- aw^^ ^^^^ ^^^1^> ^^^^1^1- ^> 

4] 

[^^%^ 5] 
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1) SLP-REQ 
(initial-ijleep window, 
f inal-dleap window) 



2) SLP-ft5P 
(initial- sleep window, 
final- sleep windoTiU, 
start frame) 
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I) Sleep Mode^ v^i*^r->l 
J I ^lohOI .JIAROII LHoh 
1^1 Sleep Mode 



£) Sleep Mode i^i ^^1 ;^ ^-.IH^-^irn, J TTIi^mirH^ Jl^^^^^|. 

- initial-sleep windowl sleep mode^^| S^^A', 7P 'i+?!"D|| 
r.lloi m J II J|=K>|.^ f^H-^-ll- initial-sleep wirdowl^l J^.l-r -ii 
i^l ^ ■: HHI'-P .^h^! : £^R 

- final-sleep window^ Al J 11 XI ^ (HUM rf^H'"^ ■!- initial-sleep 

wi ndo w ^"^J ^1 lit ^1 .-J + U| I □ ^ o I K 

- start f rattle f " sleep modeOI T^'^h^'^l— r+K'"!^-l group XI 
■,'lu\J\ 71 u a A\H. I) initial-sleep window^-l ^liti^^ 4i£ 

FyiriDini ,j oi ,j,oiiu ri-rU-n ^p"- J^^^^ eani 'J ^^ip, J r+ 

^■^.1 start- frcinne^ frame_numt>er Mod 4= 301 {= i£e-IP! 



2] 



S 10 1^ 



16 1? 



Z5 23 3C 



36 30 40 42 44 46 46 50 52 



(Qrouy 2} 



liili::il I 



^4 



!}ileep= I C 
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3 11 27 47 

M2G#2 I Inilia I ... ... Tricil I 

(GrouoS) __:5leep = G__.....4--_.. _ ___ -'^"'-^ _ _ _ _ - - - -_ _ _ _ _ _!5leep = £0 _ ______ 

1 5 13 25 37 40 

f fl-no / -3 lnitiii.1 

(Group 1) "v.. y. j'lnr-r _ _ __ 3l3ep= 12 ::^lEep= 1 2 ___ ...-^ Oleep= 1 2 .-^ 
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All Services Idle > 




Specified Time 







Issue GLP-REQ 
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_, MSS Awating SLP- 
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- Receive SLP-RSP 
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Set the parameters 






due to the SLP-RSP 
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SS Sleep Mode 



BS-SS Awake Mode 



Receive SLP-REQ 



Allocate the Sleep 
Group Gk for the SS 



Issue SLP-RSP 
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BS-SS Sleep Mode 
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B5-S5 Sleep Mode 
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G_k Sleep Irii-ervaj 
Ex pi ration 
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Set Iridication for 
the S5 having Data 
Buffered to them 



■"■5ata Buffered for the"- 
...55 ir 5leep Group 6_l<;..- 
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5end TRF-IND 



^- -I BS-55 Awake AAode 
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